The complex between the polyether ligand l,ll-bis(tropolone)-3,6,9-trioxaundecane and Rbl crystallizes in space group P2i/c with cell dimensions a -11.383(4), b = 14.493(5), c = 16.122(6) A and ß = 111.02(5)° with Z = 4. The structure was solved on the basis of 3734 X-ray reflections measured on a diffractometer with CuKa-radiation and refined to an R of 0.101. The polyether wraps around the Rb + in a circular structure. One of the tropolone rings is elevated in order to avoid collision. Rb + is located 1.224(6) A above the plane formed by five oxygen atoms of the ligand, it is coordinated to I -(3.666(2)Ä) and to all oxygens. The Rb+ • • • O distances of the least electronegative "ester oxygens", 3.14(1) A and 3.18(1) A are significantly longer compared to the other Rb+---0 distances in the range 2.81(1) A to 3.08(1) A. The conformation about the C-C and C-0 bonds of the ligand are gauche and trans as generally found in such molecules. The two tropolone seven-membered rings are slightly non-planar and display an envelope-type structure.
Introduction
Crown ethers are of great interest as analogues of cyclic and non-cyclic ionophore antibiotics [1, 2] . Several linear polyether ligands with cation complexing abilities similar to crown ether have been synthesized recently [3] [4] [5] . Here we report the crystal and molecular structure of the 1,11-bis-(tropolone)-3,6,9-trioxaundecane • Rbl complex (1 • Rbl) which has tropolone systems as end groups of a linear polyether chain and was synthesized in the laboratory of Prof. F. Vögtle, Bonn. The chemical formula and numbering of atoms are contained in Fig. 1 . Table I . A crystal of dimensions 0.1 X 0.15 X 0.4 mm was used to collect three dimensional intensities on a Stoe automatic diffractometer with CuKa radiation (A = 1.5418 Ä). The 0-2 0 scan mode was employed for data collection up to a limiting value of 20 of 118° yielding a total of 3734 reflections. The intensities were corrected for background and for Lorentz and polarization factors. The structure was solved by MULT AN [6] and refinement was carried out by full matrix least squares to a final R value of 0.101. The weighting scheme applied was that obtained from counting statistics [7] . The H atom positions were stereochemically fixed and were included in the structure factor calculations in the final cycles of refinement with isotropic temperature factors of the bonded carbons while all non-hydrogen atoms were treated anisotropically. The scattering factors were taken from International Tables for X-ray .7657 (9) .3497 (7) .4330 (6) 58 (10) 65 (7) 51 (6) 6 (7) 38 (6) -1 (5) C2
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.5457(16) -.0332 (11) .3951 (12) 124 (22) 58 (11) 78 (11) • -22 (13) 52 (14) 10 (9) C 15 .6625 (14) -.0548 (12) .4702 (10) 83 (17) 72 (12) 58 (9) -10(12) 23 (11) 30 (9) 016 .7455 (9) .0223 (7) .4781 (6) 97 (12) 57 (7) 53 (6) • -3 (8) 29 (7) 21 (5) C 17 .8687 (16) .0174 (13) .5419 (13) 96 (21) 71 (13) 92 (13) 2 (13) 21 (14) 40 (11) C 18 .9387 (14) .0964 (12) .5297 (10) 65 (16) 64 (11) 48 (8) • -4 (11) 22 (10) 8 (8) 019 .8890 (9) .1519 (7) .4735 (7) 86 (12) 53 (7) 64 (7) • -2 (7) 7 (7) 17 (6) Crystallography [8] . The final parameters of the non-hydrogen atoms are presented in Table II . atoms complex the cation in a helical form, while very long ligands are sometimes found to accomodate two cations in an S-like arrangement. For this polyether ligand of medium size consisting of seven heteroatoms, the wrapping around the cation is, reminiscent to that observed for bis(8-quinolyloxy)-ethoxy-ethyl ether, Rbl [10] , with the ligand adopting a circular configuration with one of the tropolone moieties tilted and forming an angle of 66° with the other tropolone in order to avoid collision. The torsion angles of all the C-C and C-0 bonds of the polyether chain are gauche and trans respectively and are indicated in Fig. 2 . Five of the hetero atoms from one end of the polyether chain, namely, 0(19), 0(16), 0(13), 0(10) and 0(7) atoms are nearly coplanar (within ±0.14 A) with 0(4), 0(1) atoms and Rb + deviating from this plane by 0.88(2), 2.74(2) A and 1.224(6) A respectively (Table III) .
Discussion
The polyether circle is "closed" by a short intramolecular contact of 2.96(2) A between 0(19) of tropolone moiety 2 and C(2) of tropolone 1, Fig. 2 . This contact is 0.3 A shorter than the van der Waals distance [11] and can be explained with dipolar attraction between the tropolone keto groups which receive extra polarization due to coordination to Rb+. The Rb+-0 distances range from 2.81(1) A to 3.18(1) A with a mean value of 3.03 A which is greater than the ideal Rb+-0 distance of 2.87 A calculated from the van der Waals radius of oxygen (1.4 A) and the ionic radius of Rb+ ion (1.47 A) [11] . An interesting feature observed is that the Rb + --0 coordination distances to the 0(4) and 0(16) atoms of the tropolones are larger than the other Rb + -0 distances of the polyether chain. This suggests that these vinylogous ester oxygens are less electronegative compared to the aliphatic oxygens of the polyether chain in agreement with similar observations in other polyether ligand complexes [12] [13] [14] .
The Rb+--I-distance of 3.666(2) A agrees with the sum of the van der Waals radii of Rb + and I~, 3.67 A.
The intramolecular bond lengths and angles are given in Tables 
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•0(12) ) is significantly smaller than the corresponding distance of 1.261 (3) Ä observed for the structure of tropolone [15] . It is this 0(19) atom that is involved in a short intramolecular contact with C(2) of ring 1 and the short C=0 distance may therefore be due to steric effects. The C-C bonds of the tropolone ring 1 with double and single bond character show differences in values almost distinguishing them. However, for ring 2 this difference in values is not clearly seen. The C-C-C bond angles in the tropolone rings except those involving the carbon atoms attached to the keto oxygens have mean values of 130(2)°. The C-C-C bond angles involving the keto carbons are significantly less obtuse and have values of 121(2) and 124(1)° for rings 1 and 2, corresponding more closely to sp 2 carbons.
plane and the deviations of atoms are given in Table III (plane 2) . The atoms not included in the plane, namely C(25) and C(26), deviate on the same side by 0.16(3) and 0.15(3) Ä respectively, suggesting a shallow envelope type shape for ring 1. For tropolone ring 2, the atoms C(17), C(21), C(22), C(23) and C(24) form a best plane (plane 3) and the remaining two atoms C(18) and C(20) deviate again on the same side by-0.11(4) and-0.08(4) A which show that ring 2 also has a slight envelope configuration. The atoms belonging to the best five atom planes of rings 1 and 2 are, however, not equivalent carbons of tropolone rings 1 and 2 suggesting that the puckering of the tropolone residues are dictated by crystal packing forces. The two tropolone rings show a certain amount of non-planarity and adopt a slight envelope type conformation. This is understood by the best five atom planes of rings 1 and 2. For ring 1, the atoms C(2), C(27), C(28), C(29) and C(3) form the best Fig. 4 shows a stereoplot [16] of the molecular packing viewed along the a axis and showing the coordination of the Rb + ion with the polyether oxygens and also with I -. In the crystal lattice, the tropolone ring 2 is partially stacked with ring 2 of a symmetry related polyether ligand. K. K. Chacko thanks the Alexander von Humboldt Stiftung for the award of a fellowship. We thank Prof. F. Vögtle, Bonn, for supplying a crystalline sample of the complex described here. All computation were carried out using the UNIVAC 11/82 of the Gesellschaft für wissenschaftliche Datenverarbeitung, Göttingen.
